Abstract-This article give the rules of changing torque which produced in drive system during the movement by modeling and simulating the vibration of vehicle, and try to have a meaningful guiding significance for the motor selection and control. First, the article analyzes the reason that vibration affect motor load, then models and simulates the road roughness and vehicle vibration, finally gets the changing rules of the drive motor load. The result turns out: the vibration can make the motor load for an additional 24% on average, at some point even reach 90%.
INTRODUCTION
During the vehicle movement, because of the existence of the dive system backlash, the transmission accuracy of drive system is low and can't satisfy the need of the actual situation. It is becoming more and more necessary to transform the present dive system to make them have the high transmission accuracy. After a careful analysis, we put forward a solution, using double-motor anti-backlash system to transform the original drive system, to make the vehicle have accurate transmission ability under the condition of high mobility. In this plan, because the movement can make the vehicle have inevitable vibration, the vibration produce a constantly changing torque which acting on drive system. Combined with the traditional worm wheel transmission mechanism can't fit with double-motor system [1] , all this changing torque only offset by the torque which provided from the driving motor. So this transform plan comes up with a more complex test on the selection and control of motors. This article is trying to model and simulate the changing torque which produced in drive system during the movement so that can have a useful meaning for motor selection and control.
II. SIMPLIFIED MECHANICAL MODEL FOR DRIVE SYSTEM
The embodiment of the drive system transmission accuracy is through the turning of elevating arc to embody. The elevating arc which is rigid connect with the trunnion is driven by drive gears which is driven by motors through the reducers. When the vehicle is on the move, we approximately regard drive gears and trunnion as rigid connect with the vehicle body, they will have the same vibration compared with the body. In double-motor system, to control elevating arc at any time, the drive gears must have an extra torque acting on the elevating arc to keep it having the same movement with the vehicle body. Only in this way, can we make sure that the drive system is in a high transmission accuracy all the time. Through the stress analysis of the drive gears, we study the magnitude of the torque that motors should provide. 
III. MODEL AND SIMULATION OF THE VEHICLE VIBRATION
The reason of vehicle vibration is that the road is uneven, the uneven road will cause the tires vibrating. Although this vibration can lighten a lot through suspension system, it is still affect the vehicle body and make it vibrate. So road is the key factor which causes vehicle vibration, so simulating road surface irregularity is the most important in vehicle dynamic simulation.
A. Road Roughness
Road roughness is used to describe the level of the uneven road in the research of the road engineering. Road roughness is the road surface's degree of deviation to the ideal surface, it can affect the vehicles' power performance, roadway ′s running quality and road dynamic loading [2] . According to GB/T7031-2005/SO8608: 1995''Mechanical vibration-Road surface profiles-Reporting of measured data'', road roughness' power spectral density (PSD) fitting expression is:
Where n is spatial frequency, and it's physical meaning 
B. Simulation of the Road Roughness
Besides the effects of the road roughness, the vehicle vibration is also related with the vehicle velocity. When the vehicle drive on the road, which n is its spatial frequency, with the velocity v , the relationship between the input temporal frequency and spatial frequency is:
Because of that, the temporal frequency PSD within a certain velocity is:
In this article, we generate the random road roughness by the PSD based on trigonometric series method [3] . Assuming that temporal frequency in the range of   
Assume that: 
